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Abstract. We give some explicit values of the constants C1 and C2 in the inequality
C1/sin(p/p) 6 |P |p 6 C2/sin(p/p) where |P |p denotes the norm of the Bergman projection
on the Lp space.
1. Introduction
Let D denote the open unit disc in C and let dA (z) be the Lebesgue measure
on D . For 0 < p < ∞, let Lp (D ) denote the space of complex-valued measurable
functions f on D such that
|f |p =
(
∫D |f |p dA) 1p < ∞.




∫D f (ξ)(1 − zξ)2 dA (ξ) (the Bergman projection).
We denote by |P |p the norm of P on Lp (D ). It is well known (see [2], for example)
that P is a bounded operator on Lp (D ) (1 < p < ∞). In [3] the interesting fact is
proved that the norm of the Bergman projection on Lp (B) (B is the unit ball in C n )
is comparable to 1/ sin π/p for 1 < p < ∞.
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Γ (1 + α)
(Γ is the Euler gamma function).
Theorem 1. If 2 6 p 6 +∞, then




and if 1 < p 6 2, we have
K p
p−1









∫D 1∣∣1 − zξ∣∣2 h (ξ)q dA (ξ) = ∞∑n=0 |z|2n B(1 − 1p , n + 1)
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= (−1)n Γ (n − s)
Γ (−s) Γ (n + 1)
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Since the function x 7−→ ln Γ (x) is convex, we have
Γ2 (n + 1)
Γ
(















∫D 1∣∣1 − zξ∣∣2 h (z)p dA (z) 6 πsin π/qh (ξ)p .





In order to estimate |P |p from below, it is enough to suppose that p > 2; then the
case 1 < p < 2 follows by duality. Let 0 < λ < 1, α > −1 and
fλ (z) = (1 − |z|2)α/p (1 − λz)−(α+2)/p , z ∈ D .
Then we can easily conclude that
(5) |fλ|pp =











n + 1 + α2
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n + 1 + α2
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n + 2 + αp












∣ 6 constn−(1−2/p), from (7) it follows (if p > 2) that














) (1 − λz)−2/p + g2(λ, z)
where |g2 (λ, z)| 6 M < +∞, z ∈ D , λ ∈ [0, 1]. Having in mind that






− ln(1 − λ2)
)1/p
,






















































Γ2(1 + α2 )
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Γ (1 + α)
.
Since the previous inequality holds for every α > −1, we have
|P |p > Kp (p > 2) .
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sin pp p√ Γ2 (p2)Γ (p − 1) .
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We observe that p
√
Γ2(12p)/Γ (p − 1) > 12 for p > 2 Indeed, previous inequality is










2p (p − 1)√π






























2(p − 1)√π .
































> 1 because Γ(x) is













sin pp · 12 (p > 2)






















6 |P |p 6
π
sin π/p
, 1 < p < ∞.
Remark 2. In a similar way, we can give two sided norm estimate for the Bergman
projection on the weighted space Lp (B, dvα) where B is the open unit ball in C n




dv(z) where dv is the normalized volume measure on
B.
Remark 3. Let Ω be bounded, simply connected domain in C with C1+ε (ε > 0)
boundary. By F we denote a conformal mapping of Ω onto D . Let ϕ = F−1. It is
well known that ϕ′ ∈ C







F ′ (z)F ′ (ξ)
(1 − F (z)F (ξ))2
f (ξ) dA (ξ) (see [1], p. 184) .
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If we define the operators V and M by
V : Lp (Ω) −→ Lp (D )
V f (z) = f (ϕ (z)) · ϕ′ (z)2/p ,
M : V : Lp (D ) −→ Lp (D )




Since V is an isometry, we obtain
|PΩ|p 6 |M−1|p · |M |p · |P |p
and
|P |p 6 |M |p · |M−1|p · |PΩ|p
i.e.
|P |p
|M |p · |M−1|p










; 2 6 p < ∞
(C (Ω))
2/p−1




















(C (Ω))2/p−1 ; 1 < p 6 2.
Here |PΩ|p, |M |p, |M−1|p denote the norms of the operators PΩ, M , M−1 on the
space Lp(Ω) and Lp(D ), respectively.
Question. From (10) it follows that for large p we have Kp > c(sin π/p)
−1 where
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11000 Beograd, Serbia, e-mail: domi@matf.bg.ac.yu.
575
